Introduction
Origanum syriacum L., a very popular Arab spice, is native to the eastern Mediterranean, southern Europe and western Asia, and is cultivated in many parts of the world. The leaves of O. syriacum have been used as a herbal traditional medicine, flavor and fragrance, and for aromatherapy in the form of bath, massage, steam inhalation and vaporization. It is used in teas and cooked or baked foods [1] .
Many studies were carried out on the plant species of the genus Origanum in view of their antimicrobial, cytotoxic, antioxidant and antihyperglycaemic activities [2 -6] .
The majority of the flavonoids occurring in the Lamiaceae family are flavones, while flavonols are found only in a few instances [7] . However, the previous phytochemical investigations on the plants of this genus led to the isolation of flavonoids, phenolic acids and terpenoids [8 -12] .
We previously reported the isolation and characterization of a novel prenylated biflavone and four flavone C-glucosides obtained from the aerial parts of O. syriacum [13] .
0932-0776 / 09 / 0400-0447 $ 06.00 c 2009 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com This work describes the isolation and structure elucidation of one new flavonoid glycoside together with 10 known flavonoids from the methanol extract of O. syriacum. Furthermore, the present study is also assessing the cell cytotoxicity of the methanol extract as well as of the new acacetin glycoside.
Results and Discussion
Hela cells incubated with DMSO in the corresponding concentration were used as a control. To further assess the cytotoxic effects of the MeOH extract on Hela cells, the cells were treated with various concentrations (20 -400 µg mL −1 ) and incubated for 12 -48 h. The results indicate that the extractinduced growth inhibition acts in a time-and dosedependent manner on the Hela cells. The IC 50 value of the MeOH extract on Hela cells was 474.92 µg mL −1 after treatment for 12 h. The detailed investigation of the methanol extract of the aerial parts of O. syriacum led to the isolation of eleven flavonoid compounds. Ten of them were identified as the known luteolin [14] , apigenin [14] , luteolin-6-C-glucoside [15] , luteolin-3 -methylether-6-C-glucoside [16] , luteolin-7,4 -dimethylether-6-C-glucoside [17] , apigenin-7-methylether-6-C-glucoside [18] , apigenin-7-Oglucoside [19] , diosmetin-7-O-glucoside [20] , acacetin-7-O-glucoside [20, 21] , and acacetin-7-O-rutinoside [19, 22] . The chemical structures of the known compounds (2 -11) were elucidated by extensive UV analysis, FABMS and NMR spectroscopic data and also by comparing experimental data with respective literature data [14 -22] .
Compound 1 Acid hydrolysis of 1 gave acacetin, β -glucose and α-rhamnose which were identified by TLC, and comparison with authentic samples.
The IR spectrum of 1 showed absorption bands typical of hydroxyl (3380 cm −1 ) and carbonyl groups (1706 cm −1 ) and aromatic rings (1635, 1600 and 1520 cm −1 ).
Compound 1 displayed UV absorption maxima at 271 and 327 nm characteristic for a substituted flavone skeleton [23] . The results of the UV analysis using various shift reagents were in good agreement with the substitution pattern depicted in the structure of 1 [23] .
The identity of 1 was confirmed unambiguously by a series of 1D and 2D NMR spectral data, including 1 H and 13 C NMR, DEPT, COSY, HSQC and HMBC.
The 1 H and 13 C NMR spectra (including DEPT 135) of 1 showed characteristic shift values and multiplicities of a 7-O-glycosylated acacetin derivative [24] .
The 1 H NMR spectrum (Table 1) displayed signals due to ortho-coupled A 2 B 2 -type protons at δ = 8.08 and 7.19 (each 2H, d, J = 8.6 Hz) assignable to H-2 ,6 and H-3 ,5 , respectively, and meta-coupled protons at δ = 6.87 and 6.53 (each 1H, d, J = 2.3 Hz) assigned to H-8 and H-6, respectively.
The spectrum further revealed the presence of a methoxyl group at δ = 3.88, an isolated proton at δ = 6.95 (1H, s) assigned to H-3, and three signals assignable to anomeric sugar protons, which were identified to be due to a terminal β -glucopyranose and a terminal α-rhamnopyranose connected to a core β -glucopyranose unit. This was further confirmed by the presence of 18 carbon signals in the 13 C NMR and DEPT spectra (Table 1) , of which 3 are anomeric carbon signals at δ = 99.9, 101.1 and Although the signals of some of the glycosidic protons overlapped in the 1 H NMR spectrum, the COSY spectrum and HSQC correlations allowed the assignment of corresponding signals and the remaining NMR signals, as summarized in Table 1 .
In the 13 C NMR spectrum of 1, the carbon resonances assigned to the outer β -glucose and α-rhamnose units showed no unusual chemical shifts, suggesting their terminal positions. In the HMBC spectrum of 1, the three-bond correlations between the anomeric C-1 at δ = 101.1 and H 2 -6 at δ = 3.82 and between H-1 at δ = 4.52 and C-6 at δ = 70.8 demonstrated that the outer glucosyl moiety was connected to C-6 of the inner glucose unit which, in turn, was linked to the acacetin moiety. In addition, the anomeric C-1 (rhamnosyl) at δ = 105.1 correlated to both H-2 at δ = 3.65 and H-5 at δ = 3.63, and consequently, the rhamnosyl moiety was glycosidically linked to C-2 of the inner glucose unit.
It was also proved by the HMBC spectrum that the inner β -glucopyranosyl moiety is attached to C-7, showing correlations between the anomeric proton H-1 at δ = 5.24 and C-7 at δ = 163.4.
The position of the methoxyl group was assigned to C-4 on the basis of HMBC correlations between C-4 at δ = 164.3 and the protons of the methoxyl group at δ = 3.88. The complete assignment of all proton and carbon resonances was achieved after careful analysis of 1 H-1 H COSY, HSQC and HMBC experiments. Some significant HMB correlations are shown in Fig. 1 .
Compound 1 is closely related to the previously reported acylated acacetin triglycosides from Peganum harmala and Calamintha glandulosa [25, 26] , while 1 lacked the acetyl residue, and the sequence of the sugar moieties provided the points of difference.
On the basis of these data, compound 1 was determined to be acacetin-
new acacetin triglycoside. This new compound has no cytotoxicity on Hela cells even in higher concentration (500 µg mL −1 ).
Experimental Section
Reagents Penicilin, streptomycin, DMEM, and FBS were obtained from Welgene Bioscience (Daegu, Korea). Silica gel 60, 0.040 -0.063 mm, and TLC plates, silica gel 60 F 254 , were obtained from Merck (Darmstadt, Germany). Octadecyl silica gel (ODS) was obtained from Waters (Massachusetts, USA). Polyamide 6, 50 -160 µm was obtained from Fluka (Saint Louis, USA), and Sephadex LH-20 was obtained from Pharmacia (Upsala, Sweden). Other reagents were obtained from Sigma-Aldrich (Saint Louis, USA).
General experimental procedures
TLC analysis was carried out using silica gel 60 F 254 plates; chromatograms were visualized under UV light at 254 and 366 nm, then sprayed with anisaldehyde reagent (Aldrich). UV spectra were recorded on a Shimadzu UV-240 spectrophotometer. IR spectra were obtained on a Bruker IFS 113v instrument. Optical rotations were measured on a Jasco P-1020 polarimeter. 1 H and 13 C NMR spectra were obtained using a Varian Unit-INOVA 600 spectrometer in [D 6 ]DMSO. The chemical shifts are given in δ (ppm) relative to SiMe 4 . HR-FABMS spectra were recorded on a Jeol JMS-SX 102A spectrometer.
Cell culture and sample treatment
The human cervical asenocarcinoma (Hela) cells used in this work were purchased from the Korean Cell Line Bank (KCLB). Hela cells were cultured in Dulbecco's modified eagle medium (DMEM) supplemented with 10 % (v/v) fetal bovine serum (FBS), 100 U mL −1 penicillin and 100 µg mL −1 streptomycin in a humidified incubator containing 5 % CO 2 at 37 • C. The methanol extract was dissolved in dimethyl sulfoxide (DMSO), and the final DMSO concentration in all cultures was 0.5 %.
Plant material
Aerial parts of O. syriacum were collected from Saint Kathrine, South Sinai, Egypt in April 2007. The plant was identified by Prof. Salwa A. Kawashty, Department of Phytochemistry and Plant Systematic, National Research Centre, Cairo, Egypt. A voucher specimen (SKOR-4-08) has been kept in the Herbarium of National Research Centre, Egypt.
